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Scaling on KNL

KNL HSW HSW
time rate ideal time rate ideal Intel(R) Xeon(R) CPU E5-2698 v3 @ 2.30GHz
289.6 34.5 34.5 46.8 2134 2134 6.188034 2x16 cores
318.3 125.7 138 50.4 794 853.6 6.315476

3746 4271 552  63.9 2502.6 34144 5.862285 T'\iLl(gM;—AFELN'TTI\f‘é';Zb'?ezdfO 000000 1.30GH
3733 8572 1104 705 45377 68288 5205035  Mtel(R)Xeon Phi(TM) @ .30GHz

495 12929 2208 1401  4567.5 13657.6 3533191 X200 cores (B4x4 HT)
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Grouping:| Function / Call Stack v ‘ﬁ ‘E L‘
CPU Time « A~
Function / Call Stack ilizati » » ) » Module Function (Full)
e e e O ‘ Spin Time ‘ Overhead Time
v [MKL LAPACK]@dlatrd 20.29%4s (I 270.882s 0.008s  libmkl_intel_thread.so mkl_lapack_dlatrd
» = [OpenMP dispatcher] — __kmp_fork_call — [OpenMP fork] — DSYEVR — f2py_rout_| 20.294s (D 270.882s 0.008s  libiomp5.so __kmp_invoke_task_func
v [MKL LAPACK]@dormqr 19.591s (D ] 29.350s 0Os libmkl_intel_thread.so mkl_lapack_dormgr
» = [OpenMP dispatcher] — __kmp_fork_call — [OpenMP fork] — DSYEVR — 2py_rout_| 19.591s (D ] 29.350s 0Os libiomp5.so __kmp_invoke_task_func
» DSYEVR 17547s (D 0s 0s libmkl_rtso DSYEVR
» gemm_omp_driver_v2 14.112s (D ' 0 0s 0Os libmkl_intel_thread.so gemm_omp_driver_v2 q
1s | [ 0s | libpython3.5m.s0.1.0 PyEval_EvalFrame E
v [MKL BLAS]@dsyr2k 12.172s | 25.331s 0.008s  libmkl_intel_thread.so mkl_blas_dsyr2k
» = [OpenMP dispatcher] — __kmp_fork_call — [OpenMP fork] — DSYEVR — f2py_rout_| 12.172s | 25331s 0.008s  libiomp5.so __kmp_invoke_task_func
» _aligned_contig_to_strided_size8 10.703s (D 0s 0Os multiarray.cpython-35m-x86_64-linux-gnu.so _aligned_contig_to_strided_size8
» DOUBLE_nonzero 9.617s | 0s 0Os multiarray.cpython-35m-x86_64-linux-gnu.so DOUBLE_nonzero
» cblas_dcopy 3.940s D 0Os 0.008s  libmkl_intel_Ip64.so cblas_dcopy
» _mid_memalign 3.168s 0s 0Os libc-219.s0 _mid_memalign
» PyType_lsSubtype 23852s Os Os | libpython3.5m.s0.1.0 PyType_IsSubtype
» lookdict_unicode_nodummy 2.810s (D 0Os 0Os libpython3.5m.s0.1.0 lookdict_unicode_nodummy
» cblas daemm 2470s @R 0Os 0Os | libmkl intel Ip64.so cblas daemm v
< > <€ >
Qe | T AR I R R N I R R R N N T
el P A N 0 A el P ) T e i P PP el TP vl P PP N ool PP b 0 Funning
python (TID: 15843) Mk CPU Time
python (TID: 15873) Mud Spin and Ov...
python (TID: 15877) []® CPU Sample
2 |python (TID: 15798) PU Usage
£ [python (TID: 15813) Uk CPU Time
python (TID: 15814) Uk Spin and Ov...
OMP Master Thread #...
OMP Worker Thread ...
OMP Worker Thread ... N
CPU Usage
»

o 0.0% Any Module Any Utilization v User functions + 1 Show inline functions v |l Functions only
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v[x][a]x]

CPU Time «
Function / Call Stack ’ . » ) » Module Function (Full)
0 IdIeE ﬂmlmeg{( U;I:;::‘Tn : Over Spin Time ‘ Overhead Time (
v [MKL LAPACK]@dlatrd 320.399s (D 234.736s 0.390s libmkl_intel_thread.so mkl_lapack_dlatrd
» = [OpenMP dispatcher] — __kmp_fork_call — [OpenMP fork] — DSYEVR «— f2py_rout__flapac| 320.399s (D 234.736s 0.390s libiomp5.so __kmp_invoke_task_func
v [MKL LAPACK]@dormqr 154.929s D 11.785s 0.010s libmkl_intel_thread.so mkl_lapack_dormgr
» = [OpenMP dispatcher] — __kmp_fork_call — [OpenMP fork] — DSYEVR «— f2py_rout__flapac| 154.929s (D 11.785s 0.010s  libiomp5.so __kmp_invoke_task_func
» PyEval_EvalFrameEx 104.262s D 0s 0s libpython3.5m.s0.1.0 PyEval_EvalFrameEx
v [MKL BLAS]@dsyr2k 78.299s 29598s | 0.221s | libmkl_intel_thread.so mkl_blas_dsyr2k q
» = [OpenMP dispatcher] — __kmp_fork_call — [OpenMP fork] — DSYEVR «— f2py_rout__flapac|| 78.299s (D 29.598s 0.221s  libiomp5.so __kmp_invoke_task_func ]
» DSYEVR 69.343s D 0s 0.080s libmkl_rtso DSYEVR
v gemm_omp_driver_v2 55.843s D 41.020s 0s libmkl_intel_thread.so gemm_omp_driver_v2
» = [OpenMP dispatcher] — __kmp_fork_call — [OpenMP fork] — cblas_dgemm — cblas_matrix| 55.843s (il 41.020s 0s  libiomp5.so __kmp_invoke_task_func
» DOUBLE_nonzero 34699s @B 0s 0s multiarray.cpython-35m-x86_64-linux-gnu.so DOUBLE_nonzero
» _aligned_contig_to_strided_size8.h 25430s @ 0s 0s multiarray.cpython-35m-x86_64-linux-gnu.so _aligned_contig_to_strided_
» PyType_IsSubtype 21883s @ 0s 0s libpython3.5m.s0.1.0 PyType_lsSubtype
» lookdict_unicode_nodummy 21698s @ 0s 0Os libpython3.5m.s0.1.0 lookdict_unicode_nodummy
» __libc_memalign 20.102s @ 0s 0s libc-2.17.s0 __libc_memalign
» PvObiect GenericGetAttrWithDict 15.155s @ 0s 0Os libpvthon3.5m.s0.1.0 PvyObiect GenericGetAttr'W v
< < >

QIQkC-
python (TID: 221412)
python (TID: 221415)
python (TID: 221421)
python (TID: 221418)
python (TID: 221632)
python (TID: 221627)
python (TID: 221630)
python (TID: 221636)
python (TID: 221629)
python (TID: 221631)
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cProfile, 1 process

dnagomy@fxsatlin03: ~
Mon Mar 6 10:20:17 2017 ctime. txt

2059343 function calls (1994240 primitive calls) in 342.079 seconds
Ordered by: internal time

ncalls tottime percall cumtime percall filename: 11neno(funct1on)
.074 53.512 321.074 53.512 {built-in method pos1x read}
.888 4.888 4.888 4.888 {method 'normal’ of 'mtrand.RandomState’ objects}
.513 0.000 .676 0.000 /Tlocaldisk/work/dnagorny/miniconda3/envs/knltest/1ib/python3.5/site-packages/numpy/polynomial/legendre.py:898(legval)
0.737 0.000 0.954 .000 /localdisk/work/dnagorny/miniconda3/envs/knltest/1ib/python3.5/site-packages/numpy/core/records.py:432(__getattribute__)
533 001 .568 001 /localdisk/work/dnagorny/miniconda3/envs/knltest/1ib/python3.5/s1ite-packages/numpy/polynomial/legendre.py:1215(legvander)
410 000 .719 000 {built-in method builtins.isinstance}
292 000 .181 000 /localdisk/work/dnagorny/miniconda3/envs/knltest/1ib/python3.5/s1ite-packages/astropy/io/fits/fitsrec.py:677(field)
292 000 .292 000 {built-in method marshal.loads}
283 020 .287 020 {method 'get_filename' of 'zipimport.zipimporter' objects}
276 003 .857 017 /localdisk/work/dnagorny/nercsl/specter/py/specter/psf/gausshermite.py:121(_xypix)
270 019 .956 956 {method 'load_module' of 'zipimport.zipimporter' objects}
268 000 .094 094 {built-in method builtins.exec}
266 000 .266 000 {built-in method numpy.linalg.lapack_lite.dgelsd}
245 000 .245 000 {built-in method numpy.core.multiarray.array
238 000 .288 000 /localdisk/work/dnagorny/nercsl/specter/py/specter/psf/gausshermite.py:92(_pgh)
234 000 .047 000 /localdisk/work/dnagorny/miniconda3/envs/knltest/1ib/python3.5/s1ite-packages/astropy/units/core.py:2056(_expand_and_gather)
220 000 .524 003 /localdisk/work/dnagorny/miniconda3/envs/knltest/1ib/python3.5/s1ite-packages/numpy/polynomial/legendre.py:1398(legfit)
219 000 .302 000 /1ocakhsk/work/dnagorny/mm(ondaB/ envs/kn]test/hb/ python3.5/site-packages/numpy/core/numeric.py:1015(outer)
179 000 .876 000 {built-in method builtins.__build_class__
177 000 .245 000 {built-in method builtins.getattr}
176 000 .182 000 /localdisk/work/dnagorny/nercsl/specter/py/specter/util/util.py:224(gaussint)
166 000 .166 000 {method 'reduce’' of 'numpy.ufunc' objects}
158 000 .696 000 /localdisk/work/dnagorny/miniconda3/envs/knltest/1ib/python3.5/s1ite-packages/astropy/io/fits/fitsrec.py:65(__getitem__)
156 000 .366 000 /localdisk/work/dnagorny/nercsl/specter/py/specter/util/util.py:231(gausspix)
151 000 .288 000 /localdisk/work/dnagorny/miniconda3/envs/knltest/1ib/python3.5/abc.py:178(__instancecheck__)
150 002 .350 005 {built-in method _imp.create_dynamic}
146 000 .189 000 /1ocakﬁsk/work/dnagorny/mim'(ondaB/envs/kMtest/]ib/python}.S/SWte packages/astropy/units/core.py:727(__hash__)
142 000 .321 001 /localdisk/work/dnagorny/miniconda3/envs/knltest/1ib/python3.5/s1ite-packages/scipy/misc/doccer.py:12(docformat)
140 000 .652 000 /localdisk/work/dnagorny/miniconda3/envs/knltest/1ib/python3.5/s1ite-packages/numpy/core/records.py:544(field)
137 000 .137 000 {built-in method posix.stat
134 000 .651 001 /localdisk/work/dnagorny/miniconda3/envs/knltest/1ib/python3.5/s1ite-packages/numpy/linalg/linalg.py:1785(Istsq)
131 000 L1131 000 /localdisk/work/dnagorny/miniconda3/envs/knltest/1ib/python3.5/_weakrefset.py:70(__contains__
123 123 .978 978 /localdisk/work/dnagorny/nercsl/specter/py/specter/psf/gausshermite.py:26(__init__)
121 000 .403 000 /localdisk/work/dnagorny/miniconda3/envs/knltest/1ib/python3.5/site-packages/astropy/io/fits/fitsrec.py:870(_convert_other)
120 000 .180 000 /localdisk/work/dnagorny/miniconda3/envs/knltest/1ib/python3.5/s1ite-packages/astropy/io/fits/fitsrec.py:635(names)
000 .233 000 /localdisk/work/dnagorny/nercsl/specter/py/specter/util/traceset.py:27(_xnorm)
0.000 {method 'format®' of 'str' objects}
.000 /localdisk/work/dnagorny/miniconda3/envs/knltest/1ib/python3.5/s1ite-packages/astropy/io/fits/fitsrec.py:727(_cache_field)
.000 /Tocaldisk/work/dnagorny/miniconda3/envs/knltest/Tib/python3.5/s1ite-packages/numpy/core/records.py:466(__setattr__.
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Legal Disclaimer & Optimization Notice

INFORMATION IN THIS DOCUMENT IS PROVIDED “AS IS”. NO LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR
OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT. INTEL ASSUMES NO
LIABILITY WHATSOEVER AND INTEL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO THIS
INFORMATION INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE,
MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors.
Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, software,
operations and functions. Any change to any of those factors may cause the results to vary. You should consult other information
and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when

combined with other products.

Copyright © 2015, Intel Corporation. All rights reserved. Intel, Pentium, Xeon, Xeon Phi, Core, VTune, Cilk, and the Intel logo are
trademarks of Intel Corporation in the U.S. and other countries.

Optimization Notice

Intel's compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel
microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other optimizations. Intel does not guarantee the
availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent
optimizations in this product are intended for use with Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are
reserved for Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the
specific instruction sets covered by this notice.
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